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The Federal Facilities Agreement (FFA) for the Naval Station, Norfolk (NSN, previously 
named Naval Base Norfolk), which was signed by the Navy in February 1999, and by EPA 
on February 18,1999, listed eight areas of concern (AOCs) identified as AOCs 1 through 8. 
The FFA requires that the Project Managers evaluate these AOCs and make a determination 
which ones require no further actions and which ones will proceed to the Site Screening 
Process (see next section) as Site Screening Areas (SSAs). For those AOCs that require no 
further action, a brief close out report is required. 

Prior to the development of the FFA, various Solid Waste Management Units (SWMUs) at 
the NSN were included in the Baker Environmental Phase I (October 1995) and/or Phase II 
(September 1996) Relative Risk Ranking (RRR) Study. Additional information on selected 
sites were collected as part of the Solid Waste Management Units Supplemental 
Investigation conducted under the LANTDIV CLEAN II program (CT0 75). 

In general, the RRR Study evaluation of the SWMUs focused mainly on the surface and 
subsurface soil, with limited groundwater sampling. The Department of Defense 
developed the relative risk framework used in the RRR study to evaluate the potential risk 
posed by a site in relation to other sites. Relative risk is a management tool that uses actual 
media concentrations, potential exposure, and potential migration to indicate which sites 
may pose a risk to human health and the environment. Based on the relative risk results, 
the Navy can focus available resources for study and remediation on the sites ranked 
“high”. Each SWMU was given a relative risk designation in the RRR Study. Further 
discussion of the site ranking process is located in the Site Management Plan, 1999-2000, 
Naval Base, Norfolk. 

The specific objectives of the supplemental investigation were to: (1) conduct sampling and 
analysis to fill information gaps; (2) identify and evaluate existing information by a review 
of the Relative Risk Ranking (RRR) System Data Collection reports; (3) conduct qualitative 
human health and ecological risk assessments; and (4) determine on a SWMU-specific basis 
if the site was a candidate for closeout as a No Further Action (NFA) site, or if further 
investigation or evaluation were warranted. 

The following SWMUs were included in the supplemental investigation: 

l SWMUs 9 and lo- the LP-200/MAC Terminal Area 
l SWMUs 12 and 16 - Disposal and Accumulation Areas near NM 37 
l SWMU 14 - the Q-50 Satellite Accumulation Area 
l SWMU 28 - Area South of CEP 201 
l SWMU 32 - SWD Area CEP 160/161 Embankment 
l SWMU 33 - Debris Pile at Seawall- Corner of Sustain Pier 
l SWMU 34 - SWD Area CEP 156/200 
l SWMU 35 - SWD Area CEP 1966/Resolute Embankment 
l SWMU 38 - CD Area behind Compost Yard 
l SWMU 40 - MCA-603 Pits 
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* SWMU 41- Disposal Area, CA-99 Golf Course 
l SWMU 42 - CEP 201 Area 

Samples were collected from various media at each SWMU during the RRR Study and the 
SWMU supplemental investigation. The analytical results of both investigations were 
combined and evaluated as one data set for each SWMU to determine the risks associated 
with the compounds detected on a qualitative screening basis. The screening process used 
to evaluate each SWMU is outlined in the following section. 

The sites are shown in Figure l-1. In addition, the information from the RRR study on two 
other SWMUs, SWMU 2 - Building Z-309 Ash Hopper Storage Area and SWMU 3 - 
Building Z-309 Oil/Lube Storage Area, indicated that they were suitable for close-out. The 
Close-Out Reports that follow are for five sites: SWMU 2,3,40,41, and 42. For these sites, 
the available data indicate that they do not pose a threat to human health or the 
environment, and the current data are adequate to support an NFA determination. 

SWMU Screening Process 
An overall screening process outlined in the Federal Facilities Agreement (February 1999) 
was applied to all of the sites in the Naval Station Norfolk. Through that screening process, 
sites were categorized as follows (See Figure l-2 and Figure l-3 for process outline): 

l Installation Restoration (IR) sites. These sites will follow the full CERCLA process and 
will require cleanup or the implementation of institutional controls (ICs) to protect 
human health. 

l Site Screening Areas ( SSAs). These sites will go through a site screening process that 
will either lead to an RI/FS or a decision document. 

* Areas of Concern ( AOCs). These areas go through a more streamlined process to 
determine if they should be classified as SSAs, if the area should closed out with no 
further action (NFA), or if additional evaluation is required to determine if the area 
should be classified as an SSA or be closed out (See Figure l-4) 

The sites discussed in this report were categorized as AOCs. The streamlined process to 
further evaluate the sites occurred as follows: 

Concentrations of detected chemicals were compared to the following risk screening and 
regulatory criteria for each sample matrix: USEPA Region III risk-based concentrations 
(RBCs) for residential and industrial soil, USEPA Region III tap water RBCs, and USEPA 
national drinking water Maximum Contaminant Levels (MCLs) for groundwater. The 
USEPA Region III Biological Technical Assistance Group (BTAG) screening values for 
surface water and sediment were used for comparison only and not as FFA site 
classification or decision-making criteria. The SWMUs were initially categorized based on 
the comparison to screening and regulatory criteria (comparison criteria). The 
concentrations of chemicals exceeding these criteria were then compared to the upgradient 
concentrations (for groundwater), background concentrations (for soil) or offsite 
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concentrations (for surface water and sediment) to determine if the detected concentrations 
exceeded the upgradient, background, or offsite concentrations1 

The results of groundwater sampling did not factor significantly into the NFA evaluations. 
The groundwater samples were collected using direct-push technology. Groundwater 
samples collected using direct-push technology may not reliably represent actual 
groundwater conditions, and therefore are not used for quantitative risk assessment. The 
samples were used to make an initial evaluation of groundwater quality relative to the 
comparison criteria, and to see if any contaminants found at elevated concentrations in soils 
were also elevated in groundwater. 

Concern over potential groundwater impacts of these sites is further mitigated because the 
City of Norfolk supplies all potable water to the City and to Naval Station, Norfolk, and 
there are no potable water supply wells at NBN. 

Sites in the supplemental investigation where the qualitative groundwater results had 
significantly exceeded the comparison criteria, and where the groundwater exceedances 
were associated with elevated concentrations of contaminants in soils, were not included in 
this group of sites recommended for close-out as NFA sites on the basis of available data. 

SWMU Close-Out Reports 
Based on this screening process, five SWMUs are recommended as No Further Action 
(NFA) sites based on the available data: 

l SWMU 2 - Building Z-309 Ash Hopper Storage Area 
l SWMU 3 - Z-309 Oil/Lube Storage Area 
l SWMU 40 - MCA-603 Pits 
l SWMU 41- Disposal Area, CA-99 Golf Course 

l SWMU 42 - CEP 201 Area. 

SWMUs 2 and 3 are part of the same AOC and are combined in one report. No further 
evaluation or streamlined risk assessment is considered necessary for the above SWMUs. In 
accordance with the Federal Facilities Agreement, the close-out reports remove these 
SWMUs from the program. In the event contamination posing an unacceptable risk to 
human health or the environment is discovered after execution of this site close-out 
document, the Navy will undertake additional investigation or study to 
characterize the contamination and associated risk and will take appropriate 
action under CERCLA if deemed necessary. 

For the other SWMU sites included in the Supplemental Investigation Study, additional risk 
assessment or additional investigation activities will be undertaken prior to making a 
determination on whether these sites are NFA, or if institutional controls or other remedial 
measures are required. 

For SWMUs 2,3,40,41, and 42, each close-out report is comprised of the following sections: 

’ At the time this screening process was conducted, data on background concentrations were limited to background soil sampling performed at the Slag 
Pile site. A base-wide study to collect and evaluate background soil conditions is underway. The results of this base-wide background study will be used 
in the evaluation of other SWMU sites. 
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Section 1 - Introduction: Includes the site description and a brief discussion of previous 
investigations. 

Section 2 - Field Activities: Includes a brief discussion of previous field activities, including 
the numbers of samples collected, sampling techniques, sample locations, and the analyses 
performed. 

Section 3 - Risk Characterization: Includes a discussion of the exceedances of comparison 
criteria by medium. 

Section 4 - Conclusions and Recommendations: Summarizes the basis for the NFA 
determination 
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SWMU 2 and SWMU 3 

Section 1 

Introduction 

The Navy proposed in a letter dated May 3,1999 that AOC 1 (SWMU 2 and SWMU 3) be 
classified as requiring no further action. This SWMU Close-Out Report presents the results 
of the environmental sampling and analysis performed at SWMU 2 - Building Z-309 Ash 
Hopper Area and SWMU 3 - Building Z-309 Oil/Lube Storage Area at the Naval Station, 
Norfolk (NSN), Norfolk, Virginia. 

This report is organized into four sections. Section 1 describes the SWMUs, describes past 
land use and future land use possibilities for the SWMUs, and provides information 
regarding environmental investigations conducted at the SWMUs. Details on the number 
of samples collected, collection techniques, sampling locations and dates, and sample 
analysis are provided in Section 2. Section 3 presents a qualitative human health and 
ecological risk characterization. Conclusions and recommendations are presented in 
Section 4. 

Site Description 
SWMUs 2 and 3 are located at Building Z-309, in the western portion of the Base in the 
Northwest corner of the intersection of Virginia Avenue and Admiral Taussig Boulevard. 
This area is located adjacent to the trash transfer/recycling center. Aboveground storage 
tanks and underground storage tanks (ASTs and USTs) were identified in the area. The 
location of SWMUs 2 and 3 are shown on Figure 1-l and Figure 1-2. 

SWMU 2 is located outside the southern side of Building Z-309. This unit managed ash 
from boiler operations and operated from 1967 until 1986 when Building Z-309 salvage fuel 
boilers ceased burning municipal waste. SWMU 2 received ash from boiler operations in 
Building Z-309 and was emptied daily while in operation. The collected ash was sent to an 
off-site solid waste landfill. SWMU 2 is a conical steel hopper approximately 30 feet by 30 
feet and elevated 12 to 15 feet off the ground. It is underlain by a concrete base sloped to a 
drain, and is surrounded on three sides by a 3-inch asphalt berm. Black stains were 
observed on the concrete base below this unit. 

SWMU 3 is located near the southeastern comer of the building. The unit was used for 
storage of oils and Iubricants used in the Z-309 area. Drums were stored horizontally on 
racks approximately 18 inches above a soil and gravel base. The area had a 2-foot wide by 6 
inch berm on one side. The base of the area directly underneath the drums was observed to 
be heavily stained and partially covered with absorbent. Drip pans were present beneath 
the drum racks. 

Building Z-309 was renovated in 1997 under a Navy Public Works project. Approximately 
2844 square feet of the building on the south side that housed two large boilers was 
demolished, including the associated concrete slab. In addition, the components of the Ash 
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Hopper and Oil/Lube Storage Area were removed to below ground 1eveL This included 
removal of the sludge in the ash trenching system, the blow down pit, paving, curb and 
gutter, railroad ties. This was the portion of the building that housed the two large boilers. 
A new parking lot was constructed in its place, and the remaining area was covered by 
topsoil and seeded. Therefore, both SMWUs 2 and 3 have been demolished and have 
received new backfill and paving. Photographs of conditions of the site are shown in 
Appendix B. 

Previous Investigations 
A facilities assessment (RFA) performed under the Resource Conservation and Recovery 
Act (RCRA) included SWMU 2 and SWMU 3 (referred to as AOC B). The RFA determined 
there was a moderate potential for release to the soil/groundwater due to the presence of 
soil surrounding the concrete pad in SWMU 2. The RFA also found a high potential for 
release to the soil and groundwater due to the presence of heavily stained soil beneath the 
drum racks in SWMU 3. 

Sampling and analysis of the groundwater, surface soil, and subsurface soil were performed 
during the lU$R study. SWMU 2 and SWMU 3 were referred to as Site No 17 and Site No 18 
respectively. The sampling locations and a description of the RRR sampling activities are 
presented in Section 2. 
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SWMU 2 and SWMU 3 
Section 2 

Field Activities 

This section presents information related to the field activities associated with the sampling 
performed at SWMUs 2 and 3. Details on the number of samples collected, collection 
techniques, sampling locations, and sample analysis are provided. As noted in Section 1, 
demolition of SWMUs 2 and 3 occurred in 1997. Therefore, all sampling activities discussed 
below took place prior to renovation activities. 

Supplemental Investigation Sampling Activities 
Groundwater, subsurface soil, and surface soil samples were collected during the RRR 
sampling activities at SWMUs 2 and 3. All groundwater samples were collected using the 
Geoprobe@ direct-push sampling technology from a depth of approximately 10 to 20 feet 
below ground surface. The Geoprobe@ direct-push sampling technology was also 
employed during subsurface soil sampling. Surface soil samples were collected using 
disposable trowels to transfer the soil directly in to the sample containers. 

Samples were collected for the RRR Study at two different times. During Phase I of the RRR 
study (October 28,1995), two surface (NBlOSl and NBlOS2) and two subsurface (NBlODl 
and NBlOD2) soil samples were taken at SWMU 2. At the same time, one surface sample 
(NBllSl), one subsurface sample (NBllDl), and one groundwater sample (NBllWl) were 
taken at SWMU 3. During Phase II of the RRR study (September 19,1996), two surface 
samples (NBlOS3 and NBlOS4) were taken at SWMU 2 and four surface soil (NBllS2 
through NBllS5) samples were taken at SWMU 3. All soil samples were analyzed for 
Target Compound List (TCL) VOCs, TCL SVOCs, TCL Pesticides and PCBs, and Target 
Analyte List (TAL) Inorganics. All groundwater samples were analyzed for TCL VOCs, 
TCL SVOCs, TCL Pesticides and PCBs, and TAL inorganics. 

The SWMU 2 sampling locations are shown on Figure 2-l. The SWMU 3 sampling locations 
are shown on Figure 2-2. 
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Section 3 

Risk Characterization 

The following sections present the interpretation of the analytical data from the RRR Study. 
The discussion includes the identification of screening/regulatory criteria exceedances, as 
well as exceedances of upgradient, background and offsite concentrations. 

/-- 

Analytical Results 
The analytical results of the RRR Study are discussed in the following sections. 
Concentrations of detected chemicals were compared to the following current USEPA 
screening and regulatory screening criteria for each sample matrix: risk-based 
concentrations (RBCs) for residential and industrial soil, USEPA Region III tap water RBCs, 
and USEPA drinking water Maximum Contaminant Levels (MCLs) for groundwater. The 
USEPA Region III Biological Technical Assistance Group (BTAG) screening values were 
used for comparison only and were not used as FFA site classification or decision-making 
criteria. 

Appendix A provides a compilation of the concentrations of all chemicals detected in 
samples collected during the RRR Study. - 

Groundwater 
_I\ 

One groundwater sample was collected at SWMU 3 during Phase I of the RRR study field 
activities. No organic compound or inorganic chemical was detected at a concentration 
exceeding the screening or regulatory criteria (comparison criteria) in any groundwater 
sample. 

Soil 
Two surface and two subsurface soil samples were collected at SWMU 2 and one surface 
and one subsurface soil sample was collected at SWMU 3 during the Phase I RRR Study. 
Two surface soil samples were collected at SWMU 2 and four surface samples were 
collected at SWMU 3 during Phase II of the RRR Study. Chemicals detected at 
concentrations that exceeded the residential and/or industrial RBCs are listed in Tables 3-1 
and 3-2. 

- 
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Surface Soil Screening Criteria Exceedances 
The following polynuclear aromatic hydrocarbons (PA&) were detected at concentrations 
exceeding the screening criteria in soil samples at SWMU 2 during the RRR study: 
benzo(a)pyrene, benzo(a) anthracene, benzo(b)fluoranthene, dibenzo(a,h) anthracene, and 
indeno(l,2,3-cd)pyrene. Several inorganic chemicals - arsenic, antimony, and cadmium - 
were detected at concentrations exceeding the screening criteria at SWMU 2. Similarly, the 
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same PAHs as above were detected at concentrations exceeding the screening criteria in soil 
samples at SWMU 3. Only one inorganic chemical, arsenic, was detected at concentrations 
exceeding the screening criteria at SWMU 3 during the RRR study. 

Arsenic was detected at all sampling locations in SWMU 2. The arsenic concentrations 
ranged from 7.90 mg/kg to 42.5 mg/kg, with all concentrations exceeding the residential 
RBC of 0.43 mg/kg. Antimony, cadmium, and the PAHs were only detected in NBlOS4 at 
SWMU 2. Arsenic was detected in all but one of the sampling locations at SWMU 3. PAHs 
were detected mainly in NBllS2 and NBllS3. 

Table 3-1 

Surface Soil Exceedances 

SWMU 2 and SWMU 3 

Sample ID 

wMU2 

NBlOSl 

NBlOSl 

NB10S2 

NBlOS2 

NBlOS3 

NBlOS3 

NBlOS4 

NBlOS4 

NBlOS4 

NBlOS4 

NBlOS4 

NBlOS2 

NB10S3 

NBlOS4 

NBlOS4 

NBlOS4 

NBlOS4 

NBlOS4 

NBlOS4 

vMU3 

NBllS2 

NBllS2 

NBllS3 

NBllS3 

NBllS4 

NBllS5 

NBllS5 

NBllS2 

Exceedancc 

Compound Units Value Qualifier Comparison Criteria Criterion Quotient 
Value 

Arsenic, total mg/kg 12.0 RBC-Industrial Soil 3.82 3.10 

Arsenic, total mg/kg 12.0 RBC-Residential Soil 0.43 28.2 

Arsenic, total mg/kg 7.90 RBC-Industrial Soil 3.82 2.10 

Arsenic, total mg/kg 7.90 RBC-Residential Soil 0.43 18.6 

Arsenic, total mg/kg 23.2 RBC-Industrial Soil 3.82 6.10 

Arsenic, total mg/kg 23.2 RBC-Residential Soil 0.43 54.5 

Arsenic, total mg/kg 42.5 RBC-Industrial Soil 3.82 11.1 

Arsenic, total mg/kg 42.5 RBC-Residential Soil 0.43 99.8 

Antimony, total mg/kg 41.5 RBC-Residential Soil 31.3 1.30 

Cadmium, total mg/kg 108 RBC-Residential Soil 39.1 2.80 

Cadmium, total mg/kg 108 RBC-Residential Soil 78.2 1.40 

Benzo(a)pyrene mg/kg 0.15 J RBC-Residential Soil 0.09 1.70 

Benzo(a)pyrene mg/kg 0.13 J RBC-Residential Soil 0.09 1.50 

Benzo(a)pyrene mg/kg 1.10 RBC-Industrial Soil 0.78 1.40 

Benzo(a)pyrene mg/kg 1.10 RBC-Residential Soil 0.09 12.6 

Benzo(a) mg/kg 1.50 RBC-Residential Soil 0.87 1.70 
anthracene 

Benzo@) mg/kg 2.10 RBC-Residential Soil 0.87 2.40 
fluoranthene 

Diberuo(a,h) mg/kg 0.28 J RBC-Residential Soil 0.09 3.20 
anthracene 

Indeno(l,2,3-cd) mg/kg 0.90 RBC-Residential Soil 0.87 1.00 
pyrene 

Arsenic, tota mg/kg 5.00 RBC-Industrial Soil 3.82 1.30 

Arsenic, total mg/kg 5.00 RBC-Residential Soil 0.43 11.7 

Arsenic, total mg/kg 5.10 RBC-Industrial Soil 3.82 1.30 

Arsenic, total mg/kg 5.10 RBC-Residential Soil 0.43 12.0 

Arsenic, total mg/kg 2.30 RBC-Residential Soil 0.43 5.40 

Arsenic, total mg/kg 21.3 RBC-Industrial SoiI 3.82 5.60 

Arsenic, tota mg/kg 21.3 RBC-Residential Soil 0.43 50.0 

Benzo(a)pyrene mg/kg 0.91 RBC-Industrial Soil 0.78 1.20 

Y 
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Table 3-1 

Surface SoiI Exceedances 

SWMU 2 and SWMU 3 

Sample ID Compound Units Value QuaJifier Comparison Criteria Criterion 
Value 

NBllS2 Benzo(a)pyrene mg/kg 0.91 RBC-Residential Soil 0.09 

NBllS3 Benzo(a)pyrene mg/kg 4.2 RBC-Industrial Soil 0.78 

NBllS3 Benzo(a)pyrene mg/kg 4.2 RBC-Residential Soil 0.09 

NBllS4 Benzo(a)pyrene mg/kg 0.26 J RBC-Residential Soil 0.09 

NBllS2 Benzo(a) mg/kg 0.98 RBC-Residential Soil 0.87 
anthracene 

NBllS3 Benzo(a) mg/kg 4.30 RBC-Residential Soil 0.87 
anthracene 

NBllSZ Benzo(b) mg/kg 1.20 RBC-Residential Soil 0.87 
fluoranthene 

NBllS3 Benzo(b) mg/kg 5.00 RBC-Residential Soil 0.87 

fl uoranthene 
NBllS2 Dibenzo(a,h) m&kg 0.14 J RBC-Residential Soil 0.09 

anthracene 
NBllS3 Dibenzo(a,h) mg/kg 0.41 RBC-Residential Soil 0.09 

anthracene 
NBllS3 Indeno(l,Z,3-cd) mg/kg 2.30 RBC-Residential Soil 0.87 

pyrene 

Notes: 

J- Estimated Value 

Exceedance Quotient = measured concentration/comparison criterion value 

Exceedano 

Quotient 

10.4 

5.40 

48.0 

3.00 

1.10 

4.90 

1.40 

5.70 

1.60 

4.70 

2.60 
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One inorganic chemical, arsenic, was detected at concentrations exceeding the screening 
criteria (Table 3-2). All sample locations and screening criteria exceedances are shown in 
Figure 3-1. Arsenic was detected above the screening criteria at two of four sampling 
locations at SWMU 2. The arsenic levels detected were within the range of arsenic 
concentrations detected within a soil background investigation at NSN (CH2MHil1, May 
2000) At SWMU 3, only PAHs were detected above the screening criteria. 
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_/ . 

L 

4’ 

/ . 

Table 3-2 

Subsurface Soil Exceedances 

SWMU2andSWMLJ3 

Sample ID 

swMu2 

Exceedana 

Compound Units Value Qualifer Comparison Criteria Criterion Quotient 
Value 

NBlODl 

NBlODl 

NBlOM 

NBlOM 

SWMU 3 

NBllDl 

NBllDl 

NBllDl 

NBllDl 

Arsenic, total mg/kg 7.20 RBC-Industrial Soil 3.82 1.90 

Arsenic, total mg/kg 7.20 RBC-Residential Soil 0.43 16.9 

Arsenic, total mg/kg 10.8 RBC-Industrial Soil 3.82 2.80 

Arsenic, total mg/kg 10.8 RBC-Residential Soil 0.43 25.4 

Benzo(a)pyrene mg/kg 1.50 RBC-Industrial Soil 0.78 1.90 

Benzo(a) pyrene mg/kg 1.50 RBC-Residential Soil 0.09 3.00 

Benzo(a) mg/kg 1.30 RBC-Residential Soil 0.87 1.50 
anthracene 

Benzo(b) mg/kg 2.00 RBC-Residential Soil 0.87 2.30 
fluoranthene 

i ,, 

/ 

J- Estimated Value 

Exceedance Quotient = measured concentration/comparison criterion value 
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SWMU 2 and 3 
Section 4 

Conclusions and Recommendations 

As mentioned in the introduction, the results presented in Section 3 were produced from 
sampling activities which occurred in 1995 and 1996. Building Z-309 was renovated in 1997 
under a Navy Public Works project. Approximately 2844 square feet of the building on the 
south side that housed two large boilers was demolished, including the associated concrete 
slab. In addition, the components of the Ash Hopper and Oil/Lube Storage Area were 
removed to below ground level. This included removal of the sludge in the ash trenching 
system, the blow down pit, pavin,, c curb and gutter, and railroad ties. A new parking lot 
was provided in its place, and the remaining area was covered with topsoil and seeded. 
Therefore, both SMWUs 2 and 3 have been demolished and have received new backfill and 
paving. 

On the basis of the available data, SWMU 2 and 3 do not present a threat to human health 
or the environment. Therefore, further evaluation or a streamlined risk assessment is not 
warranted, and these sites can be closed as NFA sites. 
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SWMU 40 
Section 1 

Introduction 

This SWMU Close-Out Report presents the results of the environmental sampling and 
analysis performed at SWMU 40 - MCA-603 Pits at the Naval Station, Norfolk (NSN), 
Norfolk, Virginia. 

This report is organized into four sections. Section 1 describes the SWMU, discusses current 
land use and anticipated future land use for the area of the base that includes SWMU 40, 
and provides information regarding environmental investigations conducted at the SWMU. 
Details on the number of samples collected, collection techniques, sampling locations and 
dates, and sample analysis are provided in Section 2. Section 3 presents a qualitative 
human health and ecological risk characterization. Conclusions and recommendations are 
presented in Section 4. 

Site Description 
SWMU 40 is located east of 9” Street, between C and A Streets, in a grassy field. This area is 
presently in use as a recreational area and contains several baseball diamonds and a soccer 
field. The field was noted to contain two pits, one containing a liquid in the EPA document 
entitled Aerial Photographic Site Andysis Norfolk NavaZ Base, Norfolk, Virginia (September 
1994). This pit area was designated Waste Disposal Area (WDA) 22 and is shown on 
Figure 17 of the EPA document. 

The location of SWMU 40 is shown on Figure l-l. The figure shows an expanded site 
boundary because there was no indication in the field of the exact locations of past disposal 
pits. The size of the former pits is not known, but their combined area is likely to have been 
significantly,smaller than one-half acre. 

According to the Naval Base Norfolk 2010 Land Use Plan, anticipated future land use of this 
site is for industrial and logistics facilities. 

Previous Investigations 
During the EPA review of aerial photographs from 1963, two pits were noted. These pits 
were designated WDA-22 in the EPA document entitled Aerial Photugmphic Site Analysis, 
Norfolk Naval Base, Norfolk Vi@zin (September 1994), and described as two pits with one 
containing liquid. 

Sampling and analysis of the groundwater, surface soil, and subsurface soil were performed 
by CH2M HILL in July 1998, during the SWMU Supplemental Investigation (SI). The 
sampling locations and a description of the SWMU SI sampling activities are presented in 
Set tion 2. 
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SWMU 40 
Section 2 

Field Activities 

This section presents information related to the field activities associated with the sampling 
performed at SWMU 40. Details on the number of samples collected, collection techniques, 
sampling locations, and sample analysis are provided. 

Supplemental Investigation Sampling Activities 
Groundwater, subsurface soil, and surface soil samples were collected during the 
Supplemental Investigation sampling activities at SWMU 40. All groundwater samples 
were collected using the Geoprobem direct-push sampling technology from a depth of 
approximately 10 to 20 feet below ground surface. The Geoprobe@ direct-push sampling 
technology was also employed during subsurface soil sampling. Surface soil samples were 
collected using disposable trowels to transfer the soil directly in to the sample containers. 

Four subsurface (DSOl through DS04) and four surface (SSOl through SS04) soil samples 
were collected from within the suspected pit area. Sampling was concentrated within the 
boundary of SWMU 40 to provide the most complete characterization of the soils in the 
area. All soil samples were analyzed for Target Compound List (TCL) VOCs, TCL SVOCs, 
TCL Pesticides and PCBs, and Target Analyte List (TAL) Inorganics. 

Six groundwater samples were also collected during the investigation at SWMU 40. Four 
groundwater samples (DW03 through DW06) were collected at the same locations where 
subsurface and surface soil sampling were performed. The remaining two groundwater 
samples were collected near the assumed upgradient (DW02) and downgradient (DWOl) 
boundary of SWMU 40 to determine the groundwater quality prior to entering and upon 
exiting the SWMU 40 area. The site and surrounding terrain is very flat, however, making 
it difficult to predict groundwater flow direction on the basis of topography or local 
drainage features. All groundwater samples were analyzed for TCL VOCs, TCL SVOCs, 
TCL Pesticides and PCBs, and TAL inorganics. 

The field sampling activities associated with the supplemental investigation were 
performed during the week of July 13,1998. The SWMU 40 sampling locations are shown 
on Figure 2-l. 
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SWMU 40 
Section 3 

Risk Characterization 

The following sections present the interpretation of the analytical data from the RRR Study 
and the SWMU Supplemental Investigation. The discussion includes the identification of 
screening/regulatory criteria exceedances, as well as exceedances of upgradient, 
background and offsite concentrations. 

Analytical Results 
The analytical results of the RRR Study and SWMU Supplemental Investigation are 
discussed as one combined data set in the following sections. Concentrations of detected 
chemicals were compared to the following current USEPA screening and regulatory 
screening criteria for each sample matrix: risk-based concentrations (RBCs) for residential 
and industrial soil, USEPA Region III tap water RBCs, and USEPA drinking water 
Maximum Contaminant Levels (MCLs) for groundwater. The USEPA Region III Biological 
Technical Assistance Group (BTAG) screening values were used for comparison only and 
were not used as FFA site classification or decision-making criteria. 

Appendix A provides a compilation of the concentrations of all chemicals detected in 
samples collected during the Supplemental Investigation. 

Groundwater 
Six groundwater samples were collected at SWMU 40 during the Supplemental 
Investigation field activities. Table 3-1 lists the compounds that exceeded the tap water 
RBCs and/or the drinking water MCLs in the groundwater samples. Although 
groundwater flow direction is difficult to estimate because of the lack of topographic relief, 
groundwater is assumed to flow south to north, towards Willoughby Bay. This would 
make the groundwater sample NBW40-DW02 the upgradient sample. 

Groundwater Screening and Regulatory Criteria Exceedances 
No organic compound was detected at a concentration exceeding the screening or 
regulatory criteria (comparison criteria) in any groundwater sample. Two inorganic 
chemicals, antimony and thallium, were detected at concentrations exceeding the 
comparison criteria. Figure 3-l presents the sampling locations with comparison criteria 
exceedances flagged. Table 3-2 presents the frequency of detection and the concentration 
detected at the upgradient sampling location for the compounds exceeding the comparison 
criteria. 

The antimony concentration (258 ug/l) at sampling location DWOl exceeds the tap water 
RBC of 15 yg/l, the drinking water MCL of 6 ug/l, and the upgradient concentration of 
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4.3 &l. Thallium, detected at a concentration of 3.8 pg/l at DWO4, was slightly higher 
than 

Table 3-1 

Groundwater Exceedances 

SWMU 40 

Exceedance 

Sample ID Compound Units Value Qualifier Comparison Criterion Quotient 
Criteria Value 

NBW40-DWOI Antimony j&l 258 MCL 6 43.00 

NBW40-DWOI Antimony I%/1 258 RBC Tap 15 17.67 

NBW40-DW04 Thallium Kg/l 3.8 K MCL 2 1.90 

NBW40-DW04 Thallium !-&l 3.8 K RBC Tap 2.56 1.49 

Notes: 

K - Biased high, actual concentrations may be lower than the reported value 

Exceedance Quotient = measured concentration/criterion value 
MCLs for analytes in tabIe are as follows: Antimony - 6 ug/L 
Thallium - 2 ug/L 

Table 3-2 

Frequency of Detection and Upgradient Concentration 

SWMU 40 Groundwater 

Notes: 

Upgradient ’ 

Analyte 1 Units I DW02 

Thallium 

Antimony 

/ 
w/l 2.00 

K/l 4.3 

’ - Frequency of detection from all samples collected at SWMU 

’ -Assumed upgradient based on topographic position and local 
surface water features. 

F--’ 

the tap water RBC of 2.56 pg/l, the MCL of 2 pg/l, and the upgradient concentration of 
2 pg/l. However, neither antimony or thallium were found at elevated levels in soil 
samples, and there is no indication that their presence in groundwater is site related. 
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Soil 
Four surface and four subsurface soil samples were collected during the Supplemental 
Investigation field activities at SWMU 40. Chemicals detected at concentrations that 
exceeded the residential and/or industrial RBCs are listed in Table 3-3 and 3-4. 

Surface Soil Screening Criteria Exceedances 
No organic compound was detected at a concentration exceeding the screening criteria in 
any soil sample. One inorganic chemical, arsenic, was detected at concentrations exceeding 
the screening criteria. A11 sampling locations and screening criteria exceedances are shown 
on Figure 3-2. 

Arsenic was detected at all sampling locations. The arsenic concentrations ranged from 0.81 
mg/kg to 2.2 “g/kg, with all concentrations exceeding the residential RBC of 0.43 mg/kg. 

Table 3-3 

Surface Soil Exceedances 

SWMU 40 

Sample ID Compound Units Value Qualifier Comparison Criteria Criterion 
Value 

NBW40-SSOI Arsenic, total mg/kg 2.2 J RBC-Residential Soil 0.43 

NBW40-SS02 Arsenic, total m&kg 0.81 J RBC-Residential Soil 0.43 

NBW40-SS02P Arsenic, total mg/kg 2.1 RBC-Residential Soil 0.43 

NBW40-SS03 Arsenic, total mg/kg 1.7 RBC-Residential Soil 0.43 

NBW40-SS04 Arsenic, total mg/kg 1.2 J RBC-Residential Soil 0.43 

r-r--. 

Exceedance 

Quotient 

5.17 

1.90. 

4.93 

3.99 

2.82 . 

J- Estimated Value 

Exceedance Quotient = measured concentration/comparison criterion value 

Background Considerations 
Background concentration data provide important information for risk management 
decisions. The Navy has recently initiated a study to establish basewide background 
concentrations (CH2MHil1, May 2000). The results of this study revealed that arsenic 
concentrations detected within the soils ranged from 1.3 to 42.2 mg/kg. As a result, the 
surface soil exceedance concentrations for arsenic were within the range of concentrations 
from background samples. 

Subsurface Soil Screening Criteria Exceedances 
One inorganic chemical, arsenic, was detected at concentrations exceeding the screening 
criteria (Table 3-4). All sampling locations and screening criteria exceedances are shown on 
Figure 3-2. _ The arsenic concentrations ranged from 0.95 mg/kg to 2 mg/kg, with all 
concentrations exceeding the residential RBC of 0.43 mg/kg. 
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The subsurface soil exceedance concentrations for arsenic were below the highest arsenic 
concentration (42.2 mg/kg) from background samples (CH2MHil1, May 2000). 

I 

& i Table 3-4 

Subsurface Soil Exceedances 

SWMU 40 

Exceedance 

Sample ID Compound Units Value Qualifer Comparison Criteria Criterion Quotient 
Value 

NBW40-DSOl Arsenic, total Mg/kg 0.95 J RBC-Residential Soil 0.43 2.23 

NBW40-DS02P Arsenic, total Mg/kg 1.9 RBC-Residential Soil 0.43 4.46 

NBW40-DS03 Arsenic, total Mg/kg 1.8 J RBC-Residential Soil 0.43 4.23 

NBW40-DS04 Arsenic, total Mg/kg 2 RBC-Residential Soil 0.43 4.70 

Notes: 

J- Estimated Value 

Exceedance Quotient = measured concentration/comparison criterion value 
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SWMU 40 
Section 4 

Conclusions and Recommendations 

Groundwater 
As noted in the Introduction section preceding the close-out reports, the results of 
groundwater sampling did not factor significantly into the NFA evaluations. The 
groundwater samples were collected using direct-push technology. Groundwater samples 
collected using direct-push technology may not reliably represent actual groundwater 
conditions, and therefore are not used for quantitative risk assessment or risk management 
decision-making. The samples were used to make an initial evaluation of groundwater 
quality relative to the comparison criteria, and to see if any contaminants found at elevated 
concentrations in soils were also elevated in groundwater. 

Antimony was detected at a concentration significantly higher than the drinking water 
MCL and upgradient concentration at one location. In addition, antimony also exceeded 
the tap water RBC. Thallium was also detected at a concentration that exceeded the tap 
water RBC and the drinking water MCL. However, the concentration was only slightly 
higher than the upgradient concentration, suggesting that the concentration may not be site 
related. Neither thallium nor arsenic was measured at elevated concentrations in soils. 

Despite the above detections, concern over potential groundwater impacts of SWMU 40 is 
mitigated because the City of Norfolk supplies all potable water to the City and to Naval 
Station, Norfolk, and there are no potable water supply wells at NSN. 

Surface Soil 
Arsenic was detected at concentrations only slightly higher than the residential RBC but 
below background concentrations, suggesting that the exceedances may not be site related. 

Subsurface Soil 
Arsenic was detected at concentrations only slightly higher than the residential RBC but 
below background concentrations, suggesting that the exceedances may not be site related. 

Recommendation 
On the basis of the available data, SWMU 40 does not present a threat to human health or 
the environment. Therefore, further evaluation or a streamlined risk assessment is not 
warranted, and the site can be closed as an NFA site. 
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SWMU 41 
Section 1 

introduction 

This SWMU Close-Out Report presents the results of environmental sampling and analysis 
performed at SWMU 41- Probable Disposal Area, CA-99 Golf Course at the Naval Station, 
Norfolk (NSN) Norfolk, Virginia. This report is organized into four sections. Section 1 
describes the SWMU, discusses current land use and anticipated future land use for the area 
of the base that includes SWMU 41, and provides information regarding environmental 
investigations conducted at the SWMU. Details on the number of samples collected, 
collection techniques, sampling locations and dates, and sample analysis are provided in 
Section 2. Section 3 presents a qualitative human health and ecological risk 
characterization. Conclusions and recommendations are presented in Section 4. 

Site Description 
SWMU 41 is located immediately west of the I-564 / Terminal Boulevard interchange, next 
to the CA-99 golf course. The area presently contains a pond with recreational facilities. 
This area was noted to contain disturbed ground attributed to possible disposal activities in 
the EPA document entitled Aerial Photographic Site Analysis NorfoZk Naval Base, Norfolk, 
Virginia (September 1994). This area was designated as WDA-23 and is shown on Figure 17 
of the EPA document. The site is bounded by I-564, a large electrical substation, and the 
golf course, and the site would not be suitable for residential land use. The location of 
SWMU 41 is shown on Figure l-1. 

According to the Naval Base Norfolk 2010 Land Use Plan, the anticipated future use for this 
area of the base is for industrial and logistics facilities. 

Previous Investigations 
During the EPA review of aerial photographs from 19681987, and 1990, areas of disturbed 
ground in suspected disposal areas were noted. The suspected disposal areas were 
designated as WDA-23 in the EPA document entitled Aeviul Photupphic Sife Analysis, 
Norfolk Naval Base, Norfolk Virginia (September 1994), and described as disturbed ground 
with possible disposal (1968 and 1987 photo) and disturbed ground (1990 photo). 
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SWMU 41 
Section 2 

Field Activities 

This section presents the results of the Supplemental Investigation at SWMU 41. Included 
in the discussion is the RRR Study sampling details and the SWMU Supplemental 
Investigation sampling details. Details on the number of samples collected, collection 
techniques, sampling locations, and sample analysis are provided. 

Previous Sampling Activities 
No information was available on previous sampling activities. 

Supplemental Investigation Sampling Activities 
Groundwater and surface soil samples were collected during the Supplemental 
Investigation sampling activities at SWMU 41. All groundwater samples were collected 
using the Geoprobem direct-push sampling technology from a depth of approximately 10 to 
20 feet below ground surface. Surface soil samples were collected using disposable trowels 
to transfer the soil directly in to the sample containers. 

Three surface soil samples (SSOI through SSO3) were collected from the area of bermed soil 
located adjacent to Terminal Boulevard and I-564 to determine if the bermed soil is 
construction-related or related to disposal activities at this SWMU. All soil samples were 
analyzed for Target Compound List (TCL) Volatile Organic Compounds (VOCs), TCL 
Semivolatile Organic Compounds (SVOCs), TCL Pesticides and PCBs, and Target Analyte 
List (TAL) Inorganics. 

Three groundwater samples (DWOl through DW03) were collected between the area of 
bermed soil and the pond located at the SWMU. These groundwater samples were 
collected downgradient of the possible disposal area, within 10 feet of the pond bank. 
Groundwater samples were analyzed for TCL VOCs, TCL SVOCs, TCL Pesticides and 
PCBs, and TAL Lnorganics. 

The field sampling activities associated with the supplemental investigation were 
performed during the week of July 13,1998. The SWMU 41 sampling locations are shown 
on Figure 2-l. 
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SWMU 41 
Section 3 

Risk Characterization 

The following sections present the interpretation of the analytical data from the RRR Study 
and the SWMU Supplemental Investigation. The discussion includes the identification of 
screening/regulatory criteria exceedances, as well as exceedances of upgradient, 
background, and offsite concentrations. 

Analytical Results 
The analytical results of the RRR Study and SWMU Supplemental Investigation are 
discussed as one combined data set in the following sections. Concentrations of detected 
chemicals were compared to the folIowing current USEPA screening and regulatory 
screening criteria for each sample matrix: risk-based concentrations (RBCs) for residential 
and industrial soil, USEPA Region III tap water RBCs, and USEPA drinking water 
Maximum Contaminant Levels (MCLs) for groundwater. The USEPA Region III Biological 
Technical Assistance Group (BTAG) screening values were used for comparison only and 
were not used as FFA site classification or decision-making criteria. 

Appendix A provides a compilation of the concentrations of all chemicals detected in 
samples collected during the Supplemental Investigation. 

Groundwater 
Three groundwater samples were collected at SWMU 41 during the Supplemental 
Investigation field activities. Table 3-l lists the compounds that exceeded the tap water 
RBCs and/or the drinking water MCLs in the groundwater samples. Groundwater at this 
SWMU was estimated to flow southwest to northeast, towards the pond and Willoughby 
Bay. The assumed upgradient groundwater sample at SWMU 41 was collected at NBW41- 
DWOl. 

Groundwater Screening and Regulatory Criteria Exceedances 
No organic compound was detected at a concentration exceeding the screening or 
regulatory criteria (comparison criteria) in any groundwater sample. One inorganic 
chemical, manganese, was detected at concentrations exceeding the comparison criteria. 
Figure 3-l presents the sampling locations with comparison criteria exceedances flagged. 
Table 3-2 presents the frequency of detection and the concentration detected at the 
upgradient sampling location for the compounds exceeding the comparison criteria. 

Manganese was detected at DW02 at concentration of 1,970 pg/l. This exceeds the tap 
water RBC of 730 pg/l, the secondary MCL of 50 pg/l, and assumed upgradient DWOl 
concentration of 682 ug/l. Manganese was also detected at DW02 at a concentration of 813 
pg/l, only slightly higher than the tap water RBC and upgradient concentration. 
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Table 3-l 

Groundwater Exceedances 

SWMU 41 

Exceedance 

Sample ID Compound Units Value Qualifier Comparison Criterion Quotient 
Criteria Value 

NBW41-DW02 Manganese pgg/l 1970 RBC Tap 730 2.70 

NBW41-DW03 Manganese yg/l 813 RBC Tap 730 1.11 

Exceedance Quotient = measured concentration/ criterion vahe 
Secondary MCL for manganese is 50 ug/L. Secondary drinking water 
standards are unenforceable federal guidelines. 

Frequency of Detection and Upgradient Concentration 

SWMU 41 Groundwater 

Frequency of Upgradient * 

Detection ’ Analyte Units DWOl 

3of3 Manganese i&l 682. 

Notes: 

’ - Frequency of detection from all samples collected at SWMU 

’ -Assumed upgradient based on topographic position and local 
surface water features. 

,- 

i 

- 
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Soil 
Three surface soil samples were collected during the supplemental investigation. 
Chemicals detected at concentrations that exceeded the residential and/or industrial RBCs 
are listed in Table 3-3. 

Surface Soil Screening Criteria Exceedances 
One polynuclear aromatic hydrocarbon @‘AH), benzo(a)pyrene, exceeded the screening 
criteria. No other organic compound was detected above the screening criteria in any soil 
samples. One inorganic chemical, arsenic, was detected at concentrations exceeding the 
screening criteria in all samples. All sampling locations and screening criteria exceedances 
are shown on Figure 3-2. 

Benzo(a)pyrene was detected at a concentration of 240 pg/kg at SSOl, which exceeds the 
residential RBC of 87.5 pg/kg. Arsenic was detected at all sampling locations with 
concentrations ranging from 1.7 mg/kg to 3.2 mg/kg. All arsenic detections exceeded the 
residential RBC of 0.43 mg/kg. 

Table 3-3 

Surface Soil Exceedances 

SWMU 41 

Exceedance 

Sample ID Compound Units Value QuaIifer Comparison Criteria Criterion Quotient 
Value 

NBW41SSOl Benzo(a)pyrene &kg 240 J RBC-Residential Soil 87 2.74 

NBW41-SSOl Arsenic, total m&k 1.7 K RBC-Residential Soil 0.43 3.99 

NBW41SS02 Arsenic, total mg/kg 3 K RBC-Residential Soil 0.43 7.05 

NBW41SS03 Arsenic, total mdk 2.9 K RBC-Residential Soil 0.43 6.81 

NBW41-SS03P Arsenic, total w/kg 3.2 K RBC-Residential Soil 0.43 7.51 

, ii lores: 

J- Estimated Value 

K-Biased high, actual concentrations may be lower than the reported value 

Exceedance Quotient = measured concentration/ criterion value 

Background Considerations 
Background concentration data provide important information for risk management 
decisions. The Navy has recently initiated a study to establish basewide background 
concentrations (CH2MHil1, May 2000). The results of this study revealed that arsenic 
concentrations detected within the soils ranged from 1.3 to 42.2 mg/kg. The benzo(a)pyrene 
concentrations in the background study ranged from non-detectable to 440 ug/kg. As a 
result, the surface soil exceedance concentrations for arsenic were within the range of 
concentrations from background samples. 
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SWMU 41 
Section 4 

Conclusions and Recommendations 
F-7 

Groundwater 
As noted in the introduction for this set of close-out reports, the results of groundwater 
sampling did not factor significantly into the NFA evaluations. The groundwater samples 
were collected using direct-push technology. Groundwater samples collected using direct- 
push technology may not reliably represent actual groundwater conditions, and are not 
used for quantitative risk assessment or risk management decisions. The samples were 
used to make an initial evaluation of groundwater quality relative to the comparison 
criteria, and to see if any contaminants found at elevated concentrations in soils were also 
elevated in groundwater. 

Manganese was detected at a concentration significantly higher than the tap water RBC and 
the upgradient concentration. Manganese is a naturally occurring substance in soils, and is 
an essential micronutrient for plant growth that is typically found in commercial fertilizers. 
It is expected that either the natural soil or applied fertilizers could explain the elevated 
levels of manganese in groundwater. In addition, the City of Norfolk supplies all potable 
water to the City and to Naval Station Norfolk, and there are no potable water supply wells 
at NSN. P-7 

Surface Soil 
Arsenic and benzo(a)pyrene were detected above the residential RBC, but both arsenic and 
benzo(a)pyrene were detected at higher concentrations in the background soils at NSN. 

Recommendation 
On the basis of the available data, SWMU 41 does not present a threat to human health or 
the environment. Therefore, further evaluation or a streamlined risk assessment is not 
warranted, and the site can be closed as an NFA site. 
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SWMU 42 
Section 1 

Introduction 

This SWMU Close-Out Report presents the results of the environmental sampling and 
analysis performed at SWMU 42 - CEP-201 Compound at the Naval Station, Norfolk (NSN) 
Norfolk, Virginia. 

This report is organized into four sections. Section 1 describes the SWMU, describes current 
land use and anticipated future land use for the area of the base that includes SWMU 42, 
and provides information regarding environmental investigations conducted at the SWMU. 
Details on the number of samples collected, collection techniques, sampling locations and 
dates, and sample analysis are provided in Section 2. Section 3 presents a qualitative 
human health and ecological risk characterization. Conclusions and recommendations are 
presented in Section 4. 

Site Description 
The site encompasses the entire area surrounding Building CEP-201. The area is an 
industrial setting, and is entirely covered with asphalt except for a five-foot wide grass area 
that extends through the center of the site. Underground electrical lines which service 
overhead light poles are located within this grassy area. The area serves as a storage facility 
for large objects or equipment awaiting shipment. Tractor-trailers are also kept in the area 
until they are needed for material transport. The location of SWMU 42 is shown on 
Figure l-l. 

According to the Naval Base Norfolk 2010 Land Use Plan, the anticipated future land use 
for this area of the base is for industrial and logistics facilities. 

Previous Investigations 
During the EPA review of aerial photographs from 1949 and 1958, mounded materials in 
suspected disposal areas were noted. The suspected disposal areas were designated as 
WDA-9 and WDA-10 in the EPA document entitled Aerial Pkotog-rupkic Site Analysis, Novfolk 
Naval Base, Norfork Virgirziu (September 1994), and described as a disposal area with large 
pile of multi-toned material (1949 photo, WDA-9) and a possible disposal area (1958 photo, 
WDA-10). 

Sampling and analysis of the subsurface soil were performed in September 1996 during the 
Phase II Relative Risk Ranking (RRR) Study. The sampling locations and a description of 
the RRR Study sampling activities are presented in Section 2. 
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SWMU 42 
Section 2 

Field Activities 

This section presents the results of the Supplemental Investigation at SWMU 42. Included 
in the discussion are the sampling details of the RRR Study and the SWMU Supplemental 
Investigation. 

Previous Sampling Activities 
Two subsurface soil samples were collected and analyzed for Volatile Organic Compounds 
(VOCs), Semivolatile Organic Compounds (SVOCs), Pesticides and PCBs, and inorganics at 
SWMU 42 during the Phase II RRR Study. Figure 2-1 shows the RRR sampling locations at 
SWMU 42. 

Supplemental Investigation Sampling Activities 
Groundwater samples were collected during the Supplemental Investigation sampling 
activities at SWMU 42. All groundwater samples were collected using the GeoprobeB 
direct-push sampling technology from a depth of approximately 10 to 20 feet below ground 
surface. 

Two groundwater samples (DW04 and DW05) were collected beneath the asphalt on the 
western (assumed downgradient) side of Building CEP-201. These samples were collected 
from the area between the concrete tractor-trailer storage pad and the loading bays on the 
western side of Building CEP-201. ‘The remaining three samples (DWOl through DW03) 
were collected from assumed upgradient locations on the Hampton Boulevard side of the 
fence line that defines the eastern boundary of NBN. All groundwater samples were 
analyzed for Target Compound List (TCL) VOCs, TCL SVOCs, TCL Pesticides and PCBs, 
and Target Analyte List (TAL) inorganics. 

The field sampling activities associated with the supplemental investigation were 
performed during the week of July 13,1998. The sampling locations at SWMU 42 are 
shown on Figure 2-l. 
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SWMU 42 
Section 3 

Risk Characterization 

The following sections present the interpretation of the analytical data from the RRR Study 
and the SWMU Supplemental Investigation. The discussion includes the identification of 
screening/regulatory criteria exceedances, as well as exceedances of upgradient, 
background, and offsite concentrations for the individual media sampled. 

Analytical Results 
The analytical results of the RRR Study and SWMU Supplemental Investigation are 
discussed as one combined data set in the following sections. Concentrations of detected 
chemicals were compared to the following current USEPA comparison screening criteria for 
each sample matrix: risk-based concentrations (RBCs) for residential and industrial soil, 
USEPA Region III tap water RBCs, and USEPA drinking water Maximum Contaminant 
Levels (MCLs) for groundwater. The USEPA Region III Biological Technical Assistance 
Group (BTAG) screening values were used for comparison only and not for FFA site 
classification or decision-making criteria. 

Appendix A provides a compilation of the concentrations of all chemicals detected in 
samples collected during the Supplemental Investigation. 

Groundwater 
Five groundwater samples were collected at SWMU 42 during the Supplemental 
Investigation field activities. Table 3-1 lists the compounds that exceeded the tap water 
RBCs and/or the drinking water MCLs in the groundwater samples. Groundwater at this 
SWMU was estimated to flow east to west, towards the Elizabeth River. Of the three 
assumed upgradient groundwater samples at SWMU 42, NBW42-DW03 seemed least 
impacted by industrial activities in the vicinity of the site. 

Groundwater Screening and Regulatory Criteria Exceedances 
No organic compound was detected at a concentration exceeding the screening or 
regulatory criteria (comparison criteria) in any groundwater sample- Four inorganic 
chemicals - iron, thallium, arsenic, and manganese - were detected at concentrations 
exceeding the comparison criteria. Figure 3-1 presents the sampling locations with 
comparison criteria exceedances flagged. Table 3-2 presents the frequency of detection and 
the concentration detected at DW03, the upgradient sampling location for the compounds 
exceeding the comparison criteria, which is considered most likely to be unaffected by the 
site. 

Arsenic, iron, manganese, and thallium were detected at concentrations that exceeded the 
tap water RBC in at least one sample. 
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Table 3-l 

Groundwater Exceedances 

SWMU 42 

Exceedano 

Sample ID Compound Units Value QuaIifer Comparison Criterion Quotient 
Criteria Value 

NBW42-DWOl Arsenic Pi-d1 14.2 RBC Tap 0.04 318.04 

NBW42-DW04 Arsenic &/I 19 RBC Tap 0.04 425.55 

NBW42-DWOl Iron yg/l 32100 RBC Tap 10950 2.93 

NBW42-DW04 Iron &$/I 13300 RBC Tap 10950 1.21 

NBW42-DW04 Manganese &I 771 RBC Tap 730 1.06 

NBW42-DW05 Manganese ugg/l 743 RBC Tap 730 1.02 

NBW42-DW05P Manganese ug/l 756 RBC Tap 730 1.04 

NBW42-DWOl Thallium &T/l 4.5 J RBC Tap 2.56 1.76 

NBW42-DW05 ThaIbum I%/1 3 J RBC Tap 2.56 1.17 

NBW42-DW05P Thallium w/1 3.7 J RBC Tap 2.56 1.45 

Jotes: 

J- Estimated Value 

Exceedance Quotient = measured concentration/ criterion value 
MCLs for analytes in table are as follows: Arsenic - 50 ug/L, 
ThaIbum - 2 ug/L. Secondary MCLs are as follows: Manganese - 50 
ug/L, Iron - 300 ug/L. Secondary drinking water standards are 
unenforceable federal guidelines. 

Table 3-2 

Frequency of Detection and Concentration at DW03 

SWMU 42 Groundwater 

Frequency of 

Detection ’ Analyte Units DW03’ 

20f5 Arsenic M/l < 3.00 

5of5 Iron &c/I 763.00 

5of5 Manganese Pg/l 315.00 

2of5 Thallium &c/l < 2.00 

lotes: 

’ - Frequency of detection from all samples collected at SWMU 

* - Assumed upgradient based on topographic position and local 
surface water features. 

--- 

- 

- 

- 
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Soil 
Two subsurface soil samples were collected during the RRR study field activities at SWMU 
42. Compounds detected at concentrations that exceeded the residential and/or industrial 
RBCs are listed in Table 3-3. 

Subsurface Soil Screening Criteria Exceedances 
No organic compound was detected at a concentration exceeding the screening criteria in 
any soil sample. Arsenic was detected at a concentration exceeding the screening criteria at 
sampling location NB33D2. All sampling locations and screening criteria exceedances are 
shown on Figure 3-2. 

Arsenic, detected at a concentration of 2.6 mg/kg at NB33D2, exceeded the residential RBC 
of 0.43 mg/kg. 

Table 3-3 Table 3-3 

Subsurface Soil Exceedances Subsurface Soil Exceedances 

SWMU 42 SWMU 42 

Sample ID Sample ID Compound Compound Units Value Qualifer Units Value Qualifer Comparison Comparison 
Criteria Criteria 

NB33D2 NB33D2 Arsenic, total mg/kg Arsenic, total mg/kg 2.6 2.6 RBC-Residential RBC-Residential 
soil soil 

Exceedance Quotient = measured concentration/ criteria value Exceedance Quotient = measured concentration/ criteria value 

Exceedance Exceedance 

Comparison Comparison Quotient Quotient 
Value Value 

0.43 0.43 6.11 6.11 

Background Considerations 
Background concentration data provide important information for risk management 
decisions. The Navy has recently initiated a study to establish basewide background 
concentrations (CH2MHil1, May 2000). The results of this study revealed that arsenic 
concentrations detected within the soils ranged from 1.3 to 42.2 mg/kg. As a result, the 
surface soil exceedance concentrations for arsenic were within the range of concentrations 
from background samples. 

As can be seen from Table 3-3, arsenic was detected at a concentration of 2.6 mg/kg at 
NB33D2 which is within the range of background arsenic concentration (1.3 to 42.2 mg/kg) 
detected at NSN. 

- 

SWMU 42-8 SWMU CLOSEOUT REPORTS P 



, &-;Ai _*.-.-- _- .___,. .__..-.- -... 

. ..2--------- 

:i 

;i 

I $ 
$i 
1 

LEGEND 

NW3Dl e PM.% I RRR SUBSURFACE SOIL 
SAMPLE LOCATION 

0 SI GEOPROBE GROJNDWATER 
SAMPLING LOCATION SWMl 

ESTlMATED EXTENT OF SCM.10 
WASTE MANAGEMENT UNIT 

Figure 3-2 
J 42 - CEP 201 AREA 

SO IL EXCEEDANCES 
Naval Base. Norfolk 

i CH2MHILL 



SWMU 42 
Section 4 

Conclusions and Recommendations 

Groundwater 
As noted in the introduction for this set of close-out reports, the results of groundwater 
sampling did not factor significantly into the NFA evaluations. The groundwater samples 
were collected using direct-push technology. Groundwater samples collected using direct- 
push technology are not considered sufficiently representative of actual groundwater 
conditions to be used for quantitative risk assessment or risk management decisions. The 
samples were used to make an initial evaluation of groundwater quality relative to the 
comparison criteria, and to see if any contaminants found at elevated concentrations in soils 
were also elevated in groundwater. 

Iron, thallium, arsenic, and manganese were all detected at concentrations exceeding the tap 
water RBCs. Also, the concentrations of iron, arsenic, and thallium were higher than the 
most likely upgradient sample. Of these chemicals, only arsenic was found in elevated 
concentrations in soil, but the concentration was only slightly higher than the residential 
RBC or background concentration. In addition, the City of Norfolk supplies all potable 
water to the City and to Naval Station Norfolk, and there are no potable water supply wells 
at NSN. 

Surface Soil 
Arsenic concentrations were only slightly higher than the residential RBC and within the 
range of background concentrations detected at NSN. 

Recommendation 
On the basis of the available data, SWMU 42 does not present a threat to human health or 
the environment. Therefore, further evaluation or streamlined risk assessment is not 
warranted and the site can be closed as an NFA site. 
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Table A-l 
Compounds Detected in Groundwater 

SWMU Supplemental investigation and RRR Study 
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Table A-l 
Compounds Detected in Groundwater 

SWMU Supplemental Investigation and RRR Study 
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Table A-l 
Compounds Detected in Groundwater 

SWMU Supplemental Investigatioy and RRR Study 

SWMUID Sample-ID Sample-Analysis Chem-Name Ana-Value DV-Qual Units Detect-Limit Dilution-Factor 

42 1 NBW42-DW04 1 VOA 1 Acetone I 7 I L 1 UG/LI 5 I 1 
.^ , _ .^.. . .P. _..._A 

. -. . . - - - - - 
42 NBW4Z-UWUS VOA Carbon Disulfide i UG/L 1 1 

42 NBW42-DW02 VOA Methylene Chloride 1 J UG/L 2 1 
42 NBW42-DW04 VOA Methylene Chloride 2 J UG/L 2 1 
42 NBW42-DW05 VOA Tetrachloroethene 0.6 J UGIL 1 1 

42 NBW42-DW05P VOA Tetrachloroethene 0,6 J UG/L 1 1 

t 
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Compounds Detected in Surface Soil 

SWMU Supplemental Investigation and RRR Study 
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Table A-2 
Compounds Detected in Surface Soil 

SWMU Supplemental Investigation and RRR Study 
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Table A-2 
Compounds Detected in Surface Soil 

SWMU Supplemental Investigation and RRR Study 
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Table A-2 
Compounds Detected in Surface Soil 

SWMU Supplemental Investigation and RRR Study 
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Table A-2 
Compounds Qetected in Surface Soil 

SWMU Supplemental Investigation and RRR Study 

SWMUID Sample-ID Sample-Analysis Chem,Name Ana-Value DV-Qua1 Units Detect-Limit Dilution-Factor 
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SWMU Supplemental Investigation and RRR Study 

, ,..ur.-tt ~“““I , 

Al I NRWAl-S.Sfl7 I 
INORG Manganese +n+ni I I ‘@/KG1 0.44 1 1 I 

I INORG Manganess, lvlul I LL(.V I I'VlU/tVZI u.4.3 I 
I I. Ihl-.h . .------..- L-A-1 I I IhA,-IV/5 

J 0.44 I ; I 
I..-. ““V_ 

e), , I .5w41 -sso3 
Al 1 NQW4 1 -SSO3P nganese, total 

l,V,~;cufy, total 

““I-v . ..U.R’ 

47.5 PAI- "'r 

0.09 L I.. - -- . . 

/, r\v V.-e, 

;/KG 0.04 i 
,,w;/KG Oh05 1 
,f(/jp I,,hl e t-., 1 

, 

Al I Mawql -SNl 1 II .VI.V 
Al ccnr, I ihlnt3r- 

. .-.. 

NBWr I -CWUL 

NBW4 1 -SSO3 
hlR\h/Al -SSnRP 

I I I’VlU/W 

tntid 27 I 1 M(2 IV, 

IYiL.nVl, IVIUI I\ IVlUf nw I./l 

-11 , I .“..-ll ““““1 , E Nickel, total i:; K MG/K@ ’ *’ 
Al ’ “‘f=*‘41-ssol I P II .VI\V Potassium, total 401 J MG/Kq 40./G I 

Al ccnr, I IhlnDQ. D~tmcda Irn tntrri Rlh .I M(? /l/Cl A7 E17 I 1 i I 
-8, , I”“““’ 

I 

Al -?I I NRW, a-_,.m 3, , I ,.Y..-v. ““V_ , II ““I\” I “,UUUI”II~, l”lUl “I” . ..J.rlW L1,*V, 
Al -1 ’ “‘“W41 -sso3 I , I*” INfXV2 II .VI.V Potassium, total 340 ; MG/KG 49.37 ; 
Al 1 NRL,, , -_>_,. ,. >r AIAI ccnao I . w-33~ II ““I\V Potassium, total 366 J MG/KG 52.12 1 

iNfM?C sit, ,A, +AtA 1R I hAP “‘C n G;A 1 
-?I I I.“.,-. ““““I 

I 
Al -+I ' "'qv41-SSOl , I”U ,I .VI\V ",."cn, l"lUl tvlulnb "l"" 

I 
I 

Al I ?I NRWAl -SSfl7 , I.“,.-. ““WS , INORG Silver, total d.G? ; MGIKG 0,55 i 
Al -1 ’ “‘Q’V41-SS03 1 “.V’.V , I”Y”’ iNCI?(Z Silver, total 0.96 J MG/KG 0056 1 
Al I NRW,,-.......r a ‘Al ccnm I Ihlnm2 Silver. to 1 

I 
bll I 1'2A I I 1 i 

II I I, I I 
I 



Table A-2 
Compounds Detected in Surface Soil 

SWMU Supplemental Investigation and RRR Study 

SWMUID Sample-ID Sample-Analysis Chem-Name Ana-Value DV-Qua1 Units Detect-Limit Dilution-Factor 
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Table A-2 
Compounds Detected in Surface. Soil 

SWMU Supplemental Investigation and RRR Study 

SWMUID Sample-ID Sample-Analysis Chem,Name ha-Value DV-Qual Units Detect-Limit Dilution-Factor 

I Al I NEW4 1 -SSOl 1 SVOA IFluoranthene I 600 I 1 UG/KG 1 370 I 1 hnna 44 J I UG/KG 1 360 1 I ;VOA IFluorant. .-. .- 
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Compounds Detected in Subsurface Soil 
SWMU Supplemental Investigation and RRR Study 

-’ oranthene 
I I 

I 2& I I UGIKG 1 

Iworene 

I I” I ” --,..v 

I 17nl-l I 

I ““V I ,“‘-,I.--, I 
rnh I 10M I lllc/KcI I I 

I I 

(Alumlnum,total 11300 MGIKG 7.39 I 1 i 

11600 MGIKG 8.56 
wmn MC /KC nnn 

7/c, total 
” v.1 I I I 

1.9 MG/KG 0.61 1 

1R I n71 

Barium, total 
n-rlum, total 

dill am tntc-d 

” U.J/ I 

42 MG/KG 0.5 
39,l J MGIKG 0.57 I 
n 27 .I MCI/KC 



Table A-3 
Compounds Detected in Subsurface Soil 

SWMU Supplemental Investigation and RRR Study 

SWMUID Sample-ID Sample-Analysis Chem-Name Ana-Value DV-Qual Units Detect-Limit Dllution_Factor 
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Table A-3 
Compounds Detected in Subsurface Soil 

SWMU Supplemental Investigation and RRR Study 

AnaValue DV-Qual Units Detect-Limit Dilution-Factor 
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Table A-4 
Compounds Detected in Groundwater 

RRR Study 

SWMUID Sample-ID Sample-Analysis Chem-Name Ana-Vat DV-Qua1 Units 
3 1 NBllWl 1 TclTMFT (Aluminum 1 894 1 1 UG/L 

I Calcium I 130000 I 1 UG/L 
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3 NB11 Wl TOTMET 
3 NBllWl TOTMET 
3 NBllWl TOTMET 
2 NBllWl TOTMET 

t 
NBl 1 Wl TOTMET 

.? NBllWl TOTMET 
NBllWl TOTMET 

Iron 936 t 1 UG/L 
Maanesium 13900 I 1 UG/L 
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Table A-5 
Compounds Detected in Soils 

RRR Study 

SWMUID Sample-ID Sample-Ana!ys[s Cheh-Name Ana-Val DV.-Qua1 Units 
2 NBl OS3 PEST/PC9 4,4’-DDE 0.0019 J MG/KG 
2 NBl OS3 PEST/PC9 4,4’-DDT 0.0019 J MG/KG 
2 NBl OS4 PEST/PC9 4.4’-DDD 0.0033 J MG/KG 

I 
I I 

2 1 NBlOS4 ’ Dl=CT/DPR I L” I II vu In no-nnc ,‘,T -VIAL I n nn03 I , “.““UL , I , MG/KG 
I 2 

. .-. ^- * 
I Ni3lUS4 PEST/PCB 14.4’-DDT I 0.0077 I 1 MG/KG 
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2 1 NB16S4 r DCCTIWPR I Cncirin cxIrinh\trla I n f-m?? I I 1 hAr,/Kt2 t 

A I hlD,nCl” 

I 3 I NRlOl3l 1 SW-IA Ini-n-hlltvlnhthRl~tF! I 0.41 I I 
I L I IYD I “cv+ I PEST/PC9 IHeotahlor eooxide I 0.0059 I I MG/KG 

2 
.-W.-v. -. -. . _ . _ _ _ _. _ _ _ _ MG/KG 
NBl OS1 SVOA Benzo(a)anthracene IGil J MG/KG 

2 NBl OS1 SVOA Benzo(b)fluoranthene 0.48 MG/KG 
2 NBl OS1 SVOA 9enzolk)fluoranthene 0.15 J MG/KG 
2 ] NBlOSl 1 SVOA IChrysene 1 0.3 1 J 1 MG/KG 
2 I NBlOSl 1 SVOA 1 Fluoranthene I 0.35 I J 1 MG/KG 
2 1 NBlOSl 1 SVOA IPhenanthrene 1 0.16 1 J 1 MG/KG 
2 1 NBlOSl I SVOA I Pvrene 1 0.46 1 1 MG/KG 
2 NBlOS2 1 SVOA I ’ Benm(a\anthracene I o-13 I .I 1 MG/KG I 
2 NBl OS2 
2 
2 

- -. - . --..-- \--I--““. .---..- -. - 

; 
_ _. . _ 

SVOA Benzo(a)pyrene 0.15 MG/KG 
1 NBlOS2 SVOA Benzo(b)fluoranthene 0.3 J MG/KG 
1 NB10S2 SVOA Benzo(k)fluoranthene 0.073 J MG/KG 

I 2 NB10S3 1 SVOA 
~-~~~~-~ ~~hracene 

0.038 1 J ~MGIKGI 
I 2 1 NB10S3 1 SVOA I Benzo(akmthracene I 0.13 I .I 1 MG/KG I 

2 

..-.--_ - -. - _.......__ --..- 

Benzo(a)pvrene -----\-- I I 01G I I 3 I 1 
-. -.. - -. 

1 NBlOS3 I SVOA I MG/KG 1 
t 2 1 NB10S3 I SVOA 
I 

- I ---.--- I Benzo(b)fluoranthene 0.26 J MG/KG 

I 

9 
; 

I hlRlnccl I , IYYIVQLJ , SVOA Benzo(g,h,l)perylene 0.13 J MG/KG 
1 NBlOS3 I SVOA Benzo(k)fluoranthene 0.082 J MG/KG 

vvvrl IY1a\L-=Lu aYII I~,,Yl,phthalate 1 0.13 1 J 1 MG/KG 
I L I IYD I”3J SVOA IChrvsene I 0.22 I J 1 MG/KG 

2 1 NBlOS3 I SVOA IDibenzo(a,h)anthracene I 0.044 I J 1 MG/KG 
2 1 NBlOS3 I SVOA IFluoranthene I 0.2 I J 1 MG/KG 



Table A-5 
Compounds Detected in Soils 

RRR Study 

- _. Benzo(a)anthracene 1.5 ~&/KG 
NBl OS4 SVOA Benzo(a)pyrene 1.1 MG/KG 

2 NBl OS4 SVOA Benzo(b)fluoranthene 2.1 MG/KG 
2 NBl OS4 SVOA Benzo(a.h.l)oervlene 0.97 MG/KG 

2 1 NB10S4 I SVOA IBe, 1.21 I-2 ~8L”\6\,IIU”IL(IIII , “.JI , , l”lu,nu 
2 1 NB10S4 I SVOA IBis(2-ethvlhexvhohthalate I 0.093 I J 1 MG/KG 

I . -. . -. 

I n9 I I 

IDibenzo(a,h)anthracene I 0.28 I J 1 MG/I 

Indeno(l,2,3-cd)pyrene 0.9 1 MG/KG 
Phenanthrene 0.76 1 MG/KG 
Pyrene 0.11 J 
Aluminum 6960 

I 79 I 

IChromium 1 18.1 MG/KG 1 

IIIUII 

I Lead 



Table A-5 
Compounds Detected in Soils 

RRR Study 

Ana-Val DV-Qua1 Units I Sample-Analysis Chem-Name 
TOTMET Cadmium 26.2 MG/KG 

2 1 NBlOD2 TOTMET Calcium ,917 MG/KG 
n 
L 

I b.tn4nlTn 
1 NDIUUL TOTMET Chromium 27.2 MG/KG 

2 1 NBlOD2 T~TMET Copper 7.7 MG/KG 
_.-.--- 

TOTMET Iron 19300 MGIKG I 2 1 NBlOUZ 
I 

I 2 I NBlOD2 I TGTMET 
2 NBl OD2 TOTMET 
2 NBI OD2 TOTMET f+----- 

_.-.--- 
I 2 1 NtjlOUZ 

_.-.--- 
TOTMET 

z NUl UIJZ TGTMET 
2 NBl OS1 TOTMET 
2 NBl OS1 TOTMEl 
2 NBl OS1 TOTMET ICadmium 0.64 1 1 MG/KG 
2 NBI OS1 TOTMET l-Qbi# In-T I Q7R I I II de /I/f- 

,“c4’U,“‘I 1 I “I” , I iviwnu 

2 NBl OS1 TOTMET Iv,,,v,,,,,u,,v If!hrnmil m-t I 34 I I hllr-/UC -v , , IYIU,I\U 
2 NBl OS1 TOTMET rnnnnr I Q I I h”O,l/T\ 

“+q.JW ” IVIUI nu 

2 NBlOSl 1 TOTMET Iron 22200 MG/KG 
2 NBlOSl 1 TOTMET I anri 7c L “r\ /I/r- 

, I.0 , 
I 

I 2 I ..-._^. 
1 NBlOSl TOTMET 

I 
2 

I .I-A.-.eA 
1 I\l5llJSl TOTMET 

3 I tainci TnTh/lFT I II 3:+ I I A”C,UC I 

I L 1 IYUI”~l , ” I l”lL I I “,caaJIuI I I I _.-.--. 
TOTMET Selenium 1.2 MG/KG 

z 1 I1i5lubl TOTMET Vanadium 41.5 MG/KG 
3 I hlRinc1 TnTh/l l=T 7inr 

I 

NBl OS2 TOTMET IArconir 

2 NBl OS2 TOTMEl 
3 .NRl nwJ Tf3TMF-i 

- 



Table A-5 
Compounds Detected in Soils 

RRR Study 

SWMUID Sample-ID Sample-Analysis Chem-Name 
I 2 1 NBlOS2 1 TO- I-MET ICopper 

Ana-Val DV-Qual Units 
1 6.8 1 1 MG/KG 1 

NBIOS2 1 TOTMET Jlron 1 14400 1 1 MG/KG 1 
NBlOS2 1 TOTMET 1 Lead I 8.6 1 1 MG/KG 1 

. ,-. -. - - - I --.- I I----- - 
I ni7 I i MGIKGi 
1 46.2 1 I MG/KG I 

.--- . ..- .,.. - 
I 7.5 I 1 MG/KGi 

Lc).L l”lL4, I\U 

..,-. -_..-... 63.7 MG/KG 

I L IYD I,U33 1 I v l-MET 1 Beryllium 0.39 MG/KG 

2 NBI OS3 TOTMET Antimony 
2 NB1 OS3 TOTMET Arsenic I 999 I I nnr-/l/r? 

2 NBl OS3 TOTMFT Barium 
c\ hlD4 *co Tfi 

__- .._... 

ICalcium 
I 13.1 I ._. I MG/KG I 

I --.-..- --. 

163000 I MG/KG i 

. ..-. 

‘I-MET 
,--1-r-. 

I Iron 
.._ . _ . _ 

15600 I MG/KG i 
--- _ _ 
5620 1 MG/KG 1 

..-.. -...--- 

IMercurv 
I I 

I iii I 
._.-..._-. 

MG/KG 1 

.  .  . . - .  - . .  .  - .  - . .  .  . I . _ . .  . -  

TMET I Sodium I 1400 I MG/KG t 
--. . . ..-...- 

I 615 I 1 MG/KG f 2 NBI OS3 TOTMET Zinc 
2 NBl OS4 TOTMET Aluminum 844-O 

.~_. - 
MG/KG 

7 NE1 OS.4 TOTMET Antimonv 41.5 MG/KG 
I I 

2 I ,--.--. 
I 

NBlOS4 I I u I lvlt I wrsenrc 
. - ..-. I---. -.I I I ----‘.- --’ 

-.-A-. . c-s- I1 
.- 

_.-1- 1 4215 1 1 MG/KG 
2 1 NBlOS4 1 TOTMET IBarium 1 141 I 1 MG/KG J 



Table A-5 
Compounds Detected in Soils 

RRR Study 

SWMUID Sample II: 1 Sample-Analysis Chem-Name 
NBI 054 TOTMET Beryllium 
NBl OS4 TOTMET Cadmium 
NBl OS4 TOTMET Calcium 
NBI OS4 TOTMET Chromium 

Ana-Val DV-Qual Units 
0.3 MG/KG 
108 MG/KG 

3790 MG/KG 
46.7 MG/KG 

2 NBl OS4 TOTMET Cobalt 3.8 MG/KG 
2 NBl OS4 TOTMET Copper 164 MG/KG 
2 NBl OS4 TOTMET Ii-on 1 fimn MG/KG 

2 NBI OS4 
. *- 1-e . 

T&MET . ..-. 

.-v-v 

I Lead -.. 1 1320 1 1 MG/KG . ..-.. .- 1 
2 NH1 US4 TOTMET Magnesium 1010 MG/KG 
2 NBl OS4 TOTMET Manganese 332 MG/KG 
2 NBI OS4 TOTMET Mercurv 0 53 MGIKG 

; 
2 
2 
n 

; 
3 
3 
3 
3 

3 
3 
3 
3 
3 

IYY IV.2-t 

NBI OS4 
NBI OS4 
NBl OS4 
Llr.Ar\.-%# 

I’JD I U3‘t 

NBl OS4 
NBllS2 
NBllS2 
NBllS3 
NBllS4 

NBI 1 S5 
NBl 1 S5 
NBI 1 Dl 
NBI 1 Dl 
NBllDl 

-.-- . ..-.. .- 

I ” I EVIL I IYIbRD, 58.6 MG/KG 
TOTMET Potassium 905 MG/KG 
TOTMET Selenium 0.92 MG/KG 
TOTMET Silver 9.8 MG/KG 
TOTMET Sodium 361 MG/KG 
TOTMET Vanadium 49.3 MG/KG 
TOTMET Zinc 5580 MG/KG 

PEST/PCB 4,4’-DDT 0.0018 J MG/KG 
PEST/PCB Heptahlor epoxide 0.0029 MG/KG 
PEST/PCB Heptahlor epoxide 0.017 MG/KG 
PEST/PCB Heptahlor epoxide 0.0011 J MG/KG 
PEST/PCB 4,4’-DDE 0.0025 J MG/KG 
PEST/PCB 4,4’-DDT 0.0032 J MG/KG 

svocs Acenaphthene 0.16 J MG/KG 
svocs Anthracene 0.28 J MG/KG 
svocs Benzotajanthracene 1.3 MG/KG 

I ~--\-~I-- ---- -- 
3 I NBllDl svocs IRen7nlah3vmi-m 

t .- ._.- . ..-. 



Table A-5 
Compounds Detected in Soils 

RRR Study 

I I ---..-. I 1 I hli2iini I C\ 

SWMUID Sample-ID Sample-Analysis Chem-Name Ana-Val DV-Qual Units 
3 I NBllDl I woes Fluoranthene 2.4 MG/KG 

; 
1 IYU, IUI 1 3 JOCS Fluorene 0.16 J MG/KG 
I NBllDl I woes * Inden0(1,2,3-cd)pyrene 0.55 MG/KG 

/ocs Phenanthrene 1.1 MG/KG 3 .-- 
.-. 

NBI ID1 
3 NBllDl I Pw-an@ 

I 
. -..- 

3 NR11.$7 I ~Anthmmno 

t 

-- -._-- I- -..--\-,I 

AlR+lC’) I 

t -.--- - -. .-_ \-,..-- -. .-. .-. .- I .- 

I hlRi4Cr) I 
I 

n,-.,,.-./, l. I ,-%“.-I I 

I 
.--.- . .._ 

3 1 NRil!i7 i GiGi 1 FII mrnnn 

I J I IYPI 13L I svocs IFluoranthene 2 
-.-WV . I..“I”~I” 0.2 
svocs Indeno(l,2,3-cd)pyrene 0.52 
svocs Naohthalene n I6 .I 

IGhrysene 0.96 1 

I 
3 I.-- 

._- 
NBllS2 1 

I 

---..-- I 
-- 1 NBllS3 1 

‘) I r.,l-l.a*T\n I 



Table A-5 
Compounds Detected in Soils 

RRR Study 

Units 

t 
I 
I ‘.-.‘-’ NBl 1 S4 

IAnthracene I 0.051 I J 

3 1 NBllS4 --- - -..--\-. 
3 1 NBllS4 svocs IBenzo(g, , ,, , I 

svocs 1 Benzo(a)pyrene 0.: 
svocs IBenzolb)fluoranthene 0.23 1 J 1 MG/KG 

.h.l)oervlene 0.18 1 J 1 MG/KG 
3 1 NBllS4 

I .,-AA,-.* 
0.11 J 1 MG/KG 
0.26 J I hAr_lKr- 
n .-3A I 

t 3 1 NBllS.5 I 

IBenzo(k)fluoranthene 
I “hrysene 
r-l..^“^-lL^-^ 

.- 

NBll S4 _ svocs I- 

----.--..-..--.- _.- MG/KG 
I Indeno(l,2,3-cd)pyrene 1 0.17 1 J , 1 MG/KG 

svocs I Phenanthrene 1 0.3 1 J 1 MG/KG 
b,.r,Tnn I Y 

(Bezb;a)anthracene 

I ncn I , “.Jlt , I hfl~IKr-2 , I”IU,I\U 
I svocs 1 0.038 1 J 1 MG/KG NBllSS 
1 svocs 1 Benzo(a)pyrene 1 0.036 1 J 1 MG/KG 

NBllS- 5 I svocs IBenzo(b)fluoranthene 
IBenzo(k)fluoranthene 

I 0.052 I J 1 MG/KG 
NBllS.5 svocs 1 0.063 J MG/KG 
NBl 1 S5 svocs IChrvsene I 0.c 164 J MG/KG 
NBllSS IG/KG 
NBl 1 S5 s\ 

svocs 

/ocs 
lOCS 
TMET 

Fluoranthene 
Phenanthrene’ 
Pyrene 
Aluminum 

0.081 J N. -.. _ - 
0.04 J MG/KG 

‘0.092 J MG/KG 
4430 MG/KG 

I a 1 I\IRllC!C s\ 

I 3 I IYUI IJL TO 
I 3 1 NBllS2 I TOTMET I Arsenic I 5 I I MG/KG I 
I 

; 

, IYUI IkJrG , I ” I l”lL I ,LJQl1U” I I” , , I”IU,I\U 

I NBllS2 I TOTMET IB 1 MG/KG 
t iI I 1 NBllS2 I 1 ToTMET , ICalcium ieryllium I 1 

0.19 
1330 1 I 1 MG/KG i 

, I 



Table A-5 
Compounds Detected in Soils 

RRR Study 

I I u I IVllz I IlUll 

3TMET Lead’ 28.1 MG/KG 

3TMET Magnesium 656 MG/KG 

TOTMET Manganese 47.1 MG/KG 

TOTMET Potassium 777 MG/KG 

3TMET Sodium 26.1 MG/KG 
7TM FT Vanadium 11.2 MG/KG - . . ..-. _ _. -, _ 

17it-w 17.5 MG/KG 
n 8350 MG/KG 

1 3 TOTMET JChromium 4.7 1 MG/KG 1 

I 
NBli~S4 1 71, .._._. I 

3 NBllS4 1 TOTMET 1; 



a 
T’able A-5 

Compounds Detected in Soils 
RRR Study 

SWMUID Sample-ID Samole Analvsis Chem Name Ana Val DV Qual 
1 Cobalt 

I TOTMET llron I 353n I 

11s4 I TOTMET lMaclnesit~m 

.- 
llS4 I TOTMET INickel I 

I 

I NBllS4 1 TOTMET ISndiilm ‘iAA I 

Units 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
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SWMUs 2 and 3 - Building Z-309 

\ 

_--.-. 

Standing SE looking NW 



SWMU 2: Bldg Z 309 Ash Hopper Storage Area 
SWMU 3: Bldg 2309 Oil/Lube Storage Area 

Naval Station Norfolk 
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SWMU 41 -CA-99 Golf Course on 8/4/99 

Standing North looking South 

Standing west looking east across pond toward site 



S WMU 42 - CEP 201 Area 

Inside fence NW corner of CEP 2111 looking SE 

NE corner uf CEP 201 looking South 
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